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<400> 1 

cgcgtaaaag acacgagcag tctccgtaga ccataagaag cttttagagc agccaacgca 60 

tagcagccgc ttttctaaag ctgctagcag cttggtgctt attccttggt agcgtacgat 120 

tggatcgata tacaaaagtg taatctcgcc actaacaaga gccgatccga ctcctcttac 180 

tagtccggca accttagctg taagaaatat tgagtgcggg ttgtcaatcc acatcgatac 240 

gtttgctgcg gtcttgttct ccaaccactc atctatttcg gcagaatttc cgtgatggtc 300 

agccaagcaa agttctgcga ttgatcgccg caatacacgg gcgcagtcgg cggcatctat 360 

cgccgaagcg tcaccaattt ccgcagcgag gttttctcgc tgcataattt ttttctttcc 420 

tgaatcgatc attagttgtg ttttttgttg ctctcgacgt atttgcaacc gtttgattcg 480 

attgcgtatt tgtcaaaata ctccatatga ttgcattttt taaaagacaa gataggctca 540 

catttgtcag caaatgactg ctggcaaacc ccaatcgcta aatgaggtgt tgttgc atg 599 

Met 
1 

gat aac aag gtt gcg aag aat gtc gaa gtg aag aag ggc tec ate aag 647 
Asp Asn Lys Val Ala Lys Asn Val Glu Val Lys Lys Gly Ser lie Lys 
5 10 15 

gcg acc ttc aag get get gtt ctg aag teg aag acg aag gtc gac ate 695 
Ala Thr Phe Lys Ala Ala Val Leu Lys Ser Lys Thr Lys Val Asp lie 
20 25 30 

gga ggt age cgt cag ggc tgc gtc get taagtgaaca teeggegggt 742 
Gly Gly Ser Arg Gin Gly Cys Val Ala 
35 40 

gcggcaaacg tacccgccac ttatgccctc gctttcaacg ggatgtttcg c atg gac 799 

Met Asp 

ttc gtc caa cga ttc gta ate gac cgc tct ttc cac etc cgc tac tac 847 
Phe Val Gin Arg Phe Val lie Asp Arg Ser Phe His Leu Arg Tyr Tyr 
45 50 55 60 

age etc gac gec tat eta tat cgc gca gtt gac cag gtc gec tgg gac 895 
Ser Leu Asp Ala Tyr Leu Tyr Arg Ala Val Asp Gin Val Ala Trp Asp 
65 70 75 

gca gac ate act cac aat cgc eta ttt tgg gac att tgg tea gca ttc 943 
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Ala Asp lie Thr His Asn Arg Leu Phe Trp Asp He Trp Ser Ala Phe 
80 85 90 



atg cag ccg aga agt ctg gta gac get gtt gag acg eta tec gat tac 991 
Met Gin Pro Arg Ser Leu Val Asp Ala Val Glu Thr Leu Ser Asp Tyr 
95 100 105 

gat ccc gac gaa gtg gee gca gca ate gaa ggc atg tgc gag teg ggc 1039 
Asp Pro Asp Glu Val Ala Ala Ala He Glu Gly Met Cys Glu Ser Gly 
110 115 120 

ate ate gaa ccg gtg ggc ttg aaa gac cgc caa ttt gat cct ttg acg 1087 
He He Glu Pro Val Gly Leu Lys Asp Arg Gin Phe Asp Pro Leu Thr 
125 130 135 140 

gta gag ctg tea cat gtg cca cag gca tgg gat tat cac ctg gtc tea 1135 
Val Glu Leu Ser His Val Pro Gin Ala Trp Asp Tyr His Leu Val Ser 
145 150 155 

agt cgc ate gac tgg ate aat tat ctg gat ggg aag gac gtt aaa cgc 1183 
Ser Arg lie Asp Trp He Asn Tyr Leu Asp Gly Lys Asp Val Lys Arg 
160 165 170 

cag gac ctt gaa caa atg gac aag cat ttg teg gag gag get gtt ccg 1231 
Gin Asp Leu Glu Gin Met Asp Lys His Leu Ser Glu Glu Ala Val Pro 
175 180 185 

teg aat ttt cac aag gee gee aac tct cga ccg aaa tat gat ttg cca 1279 
Ser Asn Phe His Lys Ala Ala Asn Ser Arg Pro Lys Tyr Asp Leu Pro 
190 195 200 

agt tta gtg ccg ctg aca gcg ttc gaa ttc aat aac teg gcg tec gtc 1327 
Ser Leu Val Pro Leu Thr Ala Phe Glu Phe Asn Asn Ser Ala Ser Val 
205 210 215 220 

gca ttc ggt cat gag aag gca ccg ctt ccg aac gaa ctg teg etc gat 1375 
Ala Phe Gly His Glu Lys Ala Pro Leu Pro Asn Glu Leu Ser Leu Asp 
225 230 235 

ata ate aca ttg etc etc aac tat gcg gee gca aag acg gat ace gtc 1423 
He He Thr Leu Leu Leu Asn Tyr Ala Ala Ala Lys Thr Asp Thr Val 
240 245 250 

aac atg tat gee act ggc gag cat ctg cga aag gee gtc cca tec gga 1471 
Asn Met Tyr Ala Thr Gly Glu His Leu Arg Lys Ala Val Pro Ser Gly 
255 260 265 

gga gcg cga cac ccc ate gaa ttc tac gtg gtt gtc ggc gat gag att 1519 
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Gly Ala Arg His Pro lie Glu Phe Tyr Val Val Val Gly Asp Glu lie 
270 275 280 



gca ggt ate gaa get ggc gta tat cac tac aat gtt cgc cat cat egg 1567 
Ala Gly lie Glu Ala Gly Val Tyr His Tyr Asn Val Arg His His Arg 
285 290 295 300 



etc gat get ate gaa ata gcg tec acc 
Leu Asp Ala lie Glu lie Ala Ser Thr 
305 



tea ttg aaa gca ctg caa gag 1615 
Ser Leu Lys Ala Leu Gin Glu 
310 315 



gca age tea gtg ctg ccc cga tea egg tea aaa ccg ttc ggc ttt get 1663 
Ala Ser Ser Val Leu Pro Arg Ser Arg Ser Lys Pro Phe Gly Phe Ala 
320 325 330 



ttc att cat aca tgt egg ttc gag cga agt atg ttt egg tac cgc gaa 1711 
Phe lie His Thr Cys Arg Phe Glu Arg Ser Met Phe Arg Tyr Arg Glu 
335 340 345 



ccg cga age tac cgt gtg atg cag ttt gat ctt ggg cat ate cat gee 1759 
Pro Arg Ser Tyr Arg Val Met Gin Phe Asp Leu Gly His lie His Ala 
350 355 360 



aac gag gtt ttg get gee aaa ate etc ggc etc gat ttc agt gaa acc 1807 
Asn Glu Val Leu Ala Ala Lys lie Leu Gly Leu Asp Phe Ser Glu Thr 
365 370 375 380 



ttt tct gtg ccg gaa age ata gtt gag 
Phe Ser Val Pro Glu Ser lie Val Glu 
385 



age gtc ttg acg etc gat ccg 1855 
Ser Val Leu Thr Leu Asp Pro 
390 395 



ttc ate gag tec gcg atg tea gee ttt gtc gtc cac aga cac gag aac 1903 
Phe lie Glu Ser Ala Met Ser Ala Phe Val Val His Arg His Glu Asn 
400 405 410 



cac cat gat tgaactgege ccgcttctcc 
His His Asp 
415 

atcccggtcc tcaaagacct cctgaccgcc 
ttgeggtaca ttccagccat tgecaagaac 
tctgttgctg atgcgctgga tgttgaccaa 
gttgagcttg gtcttttggt gccatccgcg 
ttgtgggtgg ataagggatg ggtggacgca 



aactgaatct tgaagatgga 1952 

gacagctttt ccttcaccga tgttgaactc 2012 
acccccgccc agacteggga tttggctgcc 2072 
accaccgcgc tcgcagccat cgaagcattg 2132 
tcgatctcct egcagaagge agggatccag 2192 
ctgatcctgc atttcgegag cagaaatctc 2252 
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aattataatg acgatccaat tgaatttggc gggttggagg atatcaaaag ctatcccgaa 2312 

ccgatggaat cgaagcgtag gaaacgcggc accgccacgc gattggtcaa gccgtcccgg 2372 

gagctggcag ctgcagtcat actggacggg ctcatgaaca ggcgctcgtt caaacccttc 2432 

acacgcaaac aactgtcgat caccgaggtc agcgagatac tttggtttgg gaacctctat 2492 

gcgcgagaac gcgcggtcat cgctgaaaat cgtgacttcg agtctcctcg cgatatagct 2552 

ttcgacagcg ccttctcagc gttgtccacc tttgttgtca catatggaca gatcgattgg 2612 

caggatggct cgttgccacc cggagtctat cgttacaatg tcgtcaatca cgaacttgaa 2672 

gcaatcagag ccggtgattt caagctggac atggcaaaac tcgctatcgg tcagagtcgg 2732 

gcttcgagcg ggctattcac gtttgtgatc tgcggcgatt tgaagtcata cacatcgcgg 2792 

tacaggcacg agcggagcta ccgcaatctg ctgatcaaca cctcacagct cgcccaattc 2852 

tatttgaccc tcgcaacgat caacgacttc aacacctttc tcacgcccgc catccacgat 2912 

gagaaaatgc atctgtttct tgaagcggag gacgacctcc cgctttatct cgtcacggca 2972 

ggctagagc atg age gac gaa aac cag cat ggg ttc tat egg act teg ttc 3023 
Met Ser Asp Glu Asn Gin His Gly Phe Tyr Arg Thr Ser Phe 
420 425 

gaa tac gca teg ate agt tgg egg aga atg att ccc aat gtg get gac 3071 
Glu Tyr Ala Ser lie Ser Trp Arg Arg Met lie Pro Asn Val Ala Asp 
430 435 440 445 

act ate gtc gtc acg etc ate ggc get act gca ctt cag gtg gcg tea 3119 
Thr He Val Val Thr Leu He Gly Ala Thr Ala Leu Gin Val Ala Ser 
450 455 460 

aat gtt ctg ate acg ata ctg acc etc aat ate get ttt ctg aac ttt 3167 
Asn Val Leu He Thr He Leu Thr Leu Asn He Ala Phe Leu Asn Phe 
465 470 475 

tgc teg ctt ate tgc atg cac aat ctg aaa aga ggg gca aag gee gac 3215 
Cys Ser Leu He Cys Met His Asn Leu Lys Arg Gly Ala Lys Ala Asp 
480 485 490 

gta ttt get gca ate gtc cgc get get tgc atg atg ate ggg gtc tac 3263 
Val Phe Ala Ala He Val Arg Ala Ala Cys Met Met He Gly Val Tyr 
495 500 505 
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ctg gcg ctt ate gcg gtc tec gtc gec acc etc gaa ggt gca ccg cgt 3311 
Leu Ala Leu lie Ala Val Ser Val Ala Thr Leu Glu Gly Ala Pro Arg 
510 515 520 525 

acc caa acc att get ttc ata gca ctg tct gcg etc egg ccg ttt gtg 3359 
Thr Gin Thr lie Ala Phe lie Ala Leu Ser Ala Leu Arg Pro Phe Val 
530 535 540 

get gga tgg aat get tac tgt gcg gag gtt ttt ttc gee cag gga aaa 3407 
Ala Gly Trp Asn Ala Tyr Cys Ala Glu Val Phe Phe Ala Gin Gly Lys 
545 550 555 

cga caa att gtg cga age gtc ate acg aga teg teg ctg ate tat gca 3455 
Arg Gin lie Val Arg Ser Val lie Thr Arg Ser Ser Leu lie Tyr Ala 
560 565 570 

gga gtt aat ctg etc ttt gtc ggg ctg teg cat ttc get ggc act caa 3503 
Gly Val Asn Leu Leu Phe Val Gly Leu Ser His Phe Ala Gly Thr Gin 
575 580 585 

aat teg ate ata teg ctt etc ate ggc gta tat ctt get etc ttc cac 3551 
Asn Ser lie lie Ser Leu Leu lie Gly Val Tyr Leu Ala Leu Phe His 
590 595 600 605 

aac gee ctg gee tac gec aga ate ctg ccg acc gaa tgg agg ttc agt 3599 
Asn Ala Leu Ala Tyr Ala Arg lie Leu Pro Thr Glu Trp Arg Phe Ser 
610 615 620 

cgc cag gat ttg aag gat gtc ttc tea ctt egg aag ctt gat ctg gtc 3647 
Arg Gin Asp Leu Lys Asp Val Phe Ser Leu Arg Lys Leu Asp Leu Val 
625 630 635 

gga ate ggg gca ggg ctt tct gcg tct ttt ate aac atg etc gaa atg 3695 
Gly lie Gly Ala Gly Leu Ser Ala Ser Phe lie Asn Met Leu Glu Met 
640 645 650 

ggg ttt ctt gca tta gtt ggg tgg gtg gtg gca gca aag ttt ccg caa 3743 
Gly Phe Leu Ala Leu Val Gly Trp Val Val Ala Ala Lys Phe Pro Gin 
655 660 665 

ate gcg gtt ttt tat ttc ccg ttt ttc act ttg gtg gaa ttg acg age 3791 
lie Ala Val Phe Tyr Phe Pro Phe Phe Thr Leu Val Glu Leu Thr Ser 
670 675 680 685 

gga ctt gcg att ggg ctt gga cgc tea gtc acc gaa cgt ttg att acg 3839 
Gly Leu Ala lie Gly Leu Gly Arg Ser Val Thr Glu Arg Leu lie Thr 
690 695 700 
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ccg cgc ccg ttt ccc egg ctg cac gtc ttg ate gec gtt tac age acg 3887 
Pro Arg Pro Phe Pro Arg Leu His Val Leu lie Ala Val Tyr Ser Thr 
705 710 715 



tat teg ttg etc tgc ttc ttg ate tac gtt gga tta ata ggt gtg age 3935 
Tyr Ser Leu Leu Cys Phe Leu lie Tyr Val Gly Leu lie Gly Val Ser 
720 725 730 



aat egg gac ata ttt get 
Asn Arg Asp lie Phe Ala 
735 



etc ccg ctg teg ctt 
Leu Pro Leu Ser Leu 
740 



gec gga ttg gcg eta 3983 

Ala Gly Leu Ala Leu 

745 



ctt ttc ctg ate tgc gac ggg ctg 
Leu Phe Leu lie Cys Asp Gly Leu 
750 755 

etc gec aaa get gac gga ggc aag 
Leu Ala Lys Ala Asp Gly Gly Lys 
770 



cag ctt gtg gtt egg gga tat acg 4031 
Gin Leu Val Val Arg Gly Tyr Thr 
760 765 

etc acg cat etc age gec att gca 4079 
Leu Thr His Leu Ser Ala lie Ala 
775 780 



tac eta gec tct gga gtg ate etc gcg ctg gcg gec gtc ttg ggc teg 4127 
Tyr Leu Ala Ser Gly Val lie Leu Ala Leu Ala Ala Val Leu Gly Ser 
785 790 795 



gtt caa gcg ttg gec ate get ttg gtc ttg gga ccg ctg ttc ctt gca 4175 
Val Gin Ala Leu Ala lie Ala Leu Val Leu Gly Pro Leu Phe Leu Ala 
800 805 810 



ate tec att ccc gee gtt caa agt cga act gec eta aat gca eta ccg 4223 
lie Ser lie Pro Ala Val Gin Ser Arg Thr Ala Leu Asn Ala Leu Pro 
815 820 825 



aac aga taaaccgaaa gtattcgtaa ccgactccgg caggtttgtt gctgactgcc 4279 

Asn Arg 

830 



agataattct gettggtege aagatcatat gtaegggaac cgatcttcag tacgagattg 4339 
cggttgcaaa agcaaagtct gagcttgegg agaggatege gtttgeatea ccagacgcct 4399 
teaatgegeg agtgacgcgg gttgeaagge gtctcatget cgaagctacc aatgecttea 4459 
acagagaatc cgtcaccctg ccgttgagct tgttcgtaac gcggccacat ctgtgctgga 4519 
tgcgcggcaa caactccaca ggatttgccg cacatccccg gegcaaggea gcaattgaac 4579 
aegeggtcaa tgaggtttta gagegegget ggaaegcteg gtttcgacga gatcagcagt 4 639 
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ctcttcttaa gttggccacg atccgacgag acggttcaac agcttgggta 



cacgaatcga 4699 



ggctccgcca ggtttcctac tgcttggcca acgcccgtgt tgcgggacat gtcggttggg 4759 

gttccgcagt tcgcagaacg accgaagcgg cagtggaagc tgcaactagt gaagcccatg 4 819 

cgatgagtgc gtcggggcag gattacggtc gcggcggaac cggcgtgtcg gagcttccct 4879 

cgcaacacga ccaaatcgcg tttgtcgaga ggcagccggt gcgcatcgat gacgtcactc 4 939 

attacgtgat acaggcggtg agttattc atg aga gca age aaa aca ccg ate 4991 

Met Arg Ala Ser Lys Thr Pro lie 
835 

ttg ata aac ggc tct ccg tgg ttg tta gat ttc cgt egg egg tea age 5039 
Leu lie Asn Gly Ser Pro Trp Leu Leu Asp Phe Arg Arg Arg Ser Ser 
840 845 850 855 

cga gaa ttc gat tgg gaa att gec gaa cat eta gag gtg ccc gaa gca 5087 
Arg Glu Phe Asp Trp Glu lie Ala Glu His Leu Glu Val Pro Glu Ala 
860 865 870 

tat ttt cag gcg tat gac ccg eta aca act tgg ttc gag tgg ttt tct 5135 
Tyr Phe Gin Ala Tyr Asp Pro Leu Thr Thr Trp Phe Glu Trp Phe Ser 
875 880 885 

egg ate ggc tat cga gat tac acc gat get gag gec gaa att gag cga 5183 
Arg lie Gly Tyr Arg Asp Tyr Thr Asp Ala Glu Ala Glu lie Glu Arg 
890 895 900 

gat gec gag gaa aat gta egg cag cac caa gtt tec gtt caa ccc gat 5231 
Asp Ala Glu Glu Asn Val Arg Gin His Gin Val Ser Val Gin Pro Asp 
905 910 915 

etc acg ctg acc cag cgc eta teg age gaa ggc teg ate cag ctt cca 5279 
Leu Thr Leu Thr Gin Arg Leu Ser Ser Glu Gly Ser lie Gin Leu Pro 
920 925 930 935 

gtt ccg ttc eta aaa acg gec gat caa ttt tgt ate ttg teg teg etc 5327 
Val Pro Phe Leu Lys Thr Ala Asp Gin Phe Cys lie Leu Ser Ser Leu 
940 945 950 

ctg tac gec ggt ttt gga gtg gtt gag acg egg aaa ttc cac ggt gac 5375 
Leu Tyr Ala Gly Phe Gly Val Val Glu Thr Arg Lys Phe His Gly Asp 
955 960 965 

acg ate ttc eta aaa aac gta cct teg gtt gga gcg cgt cac ggc att 5423 
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Thr lie Phe Leu Lys Asn Val Pro Ser Val Gly Ala Arg His Gly lie 
970 975 980 



gag get tat gtt tec ctg gat gac ggg cgc tat tat tac gac tgt gag 5471 
Glu Ala Tyr Val Ser Leu Asp Asp Gly Arg Tyr Tyr Tyr Asp Cys Glu 
985 990 995 

cag cat egg ttg ttt tec gca ggc tat egg ggt gat eta egg age ggt 5519 
Gin His Arg Leu Phe Ser Ala Gly Tyr Arg Gly Asp Leu Arg Ser Gly 
1000 1005 1010 1015 

cag ate gat ate gta ttt egg cct gag gta tac atg tgg cgt tat caa 5567 
Gin lie Asp lie Val Phe Arg Pro Glu Val Tyr Met Trp Arg Tyr Gin 
1020 1025 1030 

ace get gee tgt ctt gee gat gtc tac etc gac ctt ggc cac ata tta 5615 
Thr Ala Ala Cys Leu Ala Asp Val Tyr Leu Asp Leu Gly His lie Leu 
1035 1040 1045 

ggt act eta teg atg gtg gcg tec etc tat gac acg tct ate acg age 5663 
Gly Thr Leu Ser Met Val Ala Ser Leu Tyr Asp Thr Ser lie Thr Ser 
1050 1055 1060 

cgc tct gca gaa gee get cct gta gac ttg ate aat gcg gtg cat etc 5711 
Arg Ser Ala Glu Ala Ala Pro Val Asp Leu lie Asn Ala Val His Leu 
1065 1070 1075 

cag cga ata gee gtt gat gga ttt aat cca taggegcagg aegggaatge 5761 
Gin Arg lie Ala Val Asp Gly Phe Asn Pro 
1080 1085 

ctgcgaactg aagaaggccg aegatcegtt tttctcttga tgaacgccgt cggccagtcg 5821 

tccgttttgg geegtaageg ctgacccagc ggeggcaaca gcgaccgtgt ctttatggcg 5881 

gcttgccaac gaeaggageg aggeccttga ggtgcagaaa tegttgeegg ggggegaagg 5941 

ctgaaaggta aacgcgccgc ttgtggtgct actaatggaa tccaggtggg tgee atg 5998 

Met 
1090 

aat gat gag att tgc ctg aca ggt ggc gga cga acg act gtc acg egg 604 6 
Asn Asp Glu lie Cys Leu Thr Gly Gly Gly Arg Thr Thr Val Thr Arg 
1095 1100 1105 

cgc ggc gga gtc gtg tat cgc gaa ggc ggc ccg tgg tea tea acc gtc 6094 
Arg Gly Gly Val Val Tyr Arg Glu Gly Gly Pro Trp Ser Ser Thr Val 
1110 1115 1120 
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att teg etc ctg egg cat ctg gaa gec tct ggc ttc get gaa get cct 6142 
lie Ser Leu Leu Arg His Leu Glu Ala Ser Gly Phe Ala Glu Ala Pro 
1125 1130 1135 

tec gtt gtc ggc acc ggt ttc gat gag cgc ggc egg gag aca tta teg 6190 
Ser Val Val Gly Thr Gly Phe Asp Glu Arg Gly Arg Glu Thr Leu Ser 
1140 1145 1150 

ttt ate gag ggt gag ttt gtt cac cca ggc cct tgg teg gag gag get 6238 
Phe lie Glu Gly Glu Phe Val His Pro Gly Pro Trp Ser Glu Glu Ala 
1155 1160 1165 1170 

ttt ccg caa ttt gga atg atg ttg egg cga ctg cac gat gee acc gee 6286 
Phe Pro Gin Phe Gly Met Met Leu Arg Arg Leu His Asp Ala Thr Ala 
1175 1180 1185 

teg ttc aaa cct ccc gaa aac teg atg tgg cgc gat tgg ttc ggg cgt 6334 
Ser Phe Lys Pro Pro Glu Asn Ser Met Trp Arg Asp Trp Phe Gly Arg 
1190 1195 1200 

aac etc ggt gag ggt caa cac gta ata gga cac tgc gac aca ggc cca 6382 
Asn Leu Gly Glu Gly Gin His Val lie Gly His Cys Asp Thr Gly Pro 
1205 1210 1215 

tgg aac att gtt tgc egg tea gga ttg cct gtc ggg ttg ata gat tgg 6430 
Trp Asn lie Val Cys Arg Ser Gly Leu Pro Val Gly Leu lie Asp Trp 
1220 1225 1230 

gag gtg get ggg cct gtc agg gcg gat ate gaa ttg gec cag get tgt 6478 
Glu Val Ala Gly Pro Val Arg Ala Asp lie Glu Leu Ala Gin Ala Cys 
1235 1240 1245 1250 

tgg ctg aat gec cag etc tac gat gac gac att gcg gag agg gtc gga 6526 
Trp Leu Asn Ala Gin Leu Tyr Asp Asp Asp lie Ala Glu Arg Val Gly 
1255 1260 1265 

tta ggc tct gtg acc atg aga gcg cat caa gtt cgc ctg ctg ctt gac 6574 
Leu Gly Ser Val Thr Met Arg Ala His Gin Val Arg Leu Leu Leu Asp 
1270 1275 1280 

ggc tat ggt ctg tct egg aag caa cgc ggc ggc ttc gtc gac aag eta 6622 
Gly Tyr Gly Leu Ser Arg Lys Gin Arg Gly Gly Phe Val Asp Lys Leu 
1285 1290 1295 

ate acg ttc gca gtt cac gat gcg gee gag cag gcg aaa gag gcg get 6670 
lie Thr Phe Ala Val His Asp Ala Ala Glu Gin Ala Lys Glu Ala Ala 
1300 1305 1310 
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gtc acg cca gag teg aac gat gcg gaa ccg eta tgg gca att gee tgg 
Val Thr Pro Glu Ser Asn Asp Ala Glu Pro Leu Trp Ala lie Ala Trp 
1315 1320 1325 1330 



6718 



cgc act aga agt gee tec tgg atg etc cat cat egg caa aca ctg gaa 6766 
Arg Thr Arg Ser Ala Ser Trp Met Leu His His Arg Gin Thr Leu Glu 
1335 1340 1345 

gca gcg ctg gca tagtaggcag cgaccgcgcc ataagtegtg ggacgaagct 6818 
Ala Ala Leu Ala 
1350 

gcggactggg gttgcgaggt taagttcagc aagcaagggg gagacactat ggaagcttcg 6878 
ttcaggccgt tcgtccgctt tatccacgaa aaacagatgc aacttctcga agagactgea 6938 
aaaagtccga aaggctcctg gctgtgtgac gcgctcggtg ateeggaact attcttcgcc 6998 
ttgagagacg agegtatega cgtctactat cgcggacggg ccatctattc catcgagttc 7058 
agcggtggca aggtgacacc acggacccat gtgaagtacc tggttctcga cgaccgtgac 7118 
ccttacatca agatgeagaa cgcg 7142 



<210> 2 
<211> 42 
<212> PRT 

<213> Rhizobium leguminosarum bv. trifolii 



<400> 2 

Met Asp Asn Lys 
1 

Lys Ala Thr Phe 
20 

lie Gly Gly Ser 
35 



Val Ala Lys Asn 
5 

Lys Ala Ala Val 

Arg Gin Gly Cys 
40 



Val Glu Val Lys 
10 

Leu Lys Ser Lys 

25 
Val Ala 



Lys Gly Ser lie 
15 

Thr Lys Val Asp 
30 



<210> 3 
<211> 373 
<212> PRT 

<213> Rhizobium leguminosarum bv. trifolii 
<400> 3 

Met Asp Phe Val Gin Arg Phe Val lie Asp Arg Ser Phe His Leu Arg 
15 10 15 
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Tyr Tyr Ser Leu 
20 

Trp Asp Ala Asp 
35 

Ala Phe Met Gin 
50 

Asp Tyr Asp Pro 
65 

Ser Gly lie lie 

Leu Thr Val Glu 
100 

Val Ser Ser Arg 
115 

Lys Arg Gin Asp 
130 

Val Pro Ser Asn 
145 

Leu Pro Ser Leu 

Ser Val Ala Phe 
180 

Leu Asp lie lie 
195 

Thr Val Asn Met 
210 

Ser Gly Gly Ala 
225 

Glu lie Ala Gly 

His Arg Leu Asp 
260 

Gin Glu Ala Ser 
275 

Phe Ala Phe lie 
290 

Arg Glu Pro Arg 
305 

His Ala Asn Glu 

Glu Thr Phe Ser 
340 

Asp Pro Phe lie 
355 

Glu Asn His His 
370 



Asp Ala Tyr Leu 

lie Thr His Asn 
40 

Pro Arg Ser Leu 
55 

Asp Glu Val Ala 
70 

Glu Pro Val Gly 
85 

Leu Ser His Val 

lie Asp Trp lie 
120 

Leu Glu Gin Met 
135 

Phe His Lys Ala 
150 

Val Pro Leu Thr 
165 

Gly His Glu Lys 

Thr Leu Leu Leu 
200 

Tyr Ala Thr Gly 
215 

Arg His Pro lie 
230 

lie Glu Ala Gly 
245 

Ala lie Glu lie 

Ser Val Leu Pro 
280 

His Thr Cys Arg 
295 

Ser Tyr Arg Val 
310 

Val Leu Ala Ala 
325 

Val Pro Glu Ser 

Glu Ser Ala Met 
360 

Asp 



Tyr Arg Ala Val 
25 

Arg Leu Phe Trp 

Val Asp Ala Val 
60 

Ala Ala He Glu 
75 

Leu Lys Asp Arg 
90 

Pro Gin Ala Trp 
105 

Asn Tyr Leu Asp 

Asp Lys His Leu 
140 

Ala Asn Ser Arg 
155 

Ala Phe Glu Phe 
170 

Ala Pro Leu Pro 
185 

Asn Tyr Ala Ala 

Glu His Leu Arg 
220 

Glu Phe Tyr Val 
235 

Val Tyr His Tyr 
250 

Ala Ser Thr Ser 
265 

Arg Ser Arg Ser 

Phe Glu Arg Ser 
300 

Met Gin Phe Asp 
315 

Lys He Leu Gly 
330 

He Val Glu Ser 
345 

Ser Ala Phe Val 



Asp Gin Val Ala 
30 

Asp He Trp Ser 
45 

Glu Thr Leu Ser 

Gly Met Cys Glu 
80 

Gin Phe Asp Pro 
95 

Asp Tyr His Leu 
110 

Gly Lys Asp Val 
125 

Ser Glu Glu Ala 

Pro Lys Tyr Asp 
160 

Asn Asn Ser Ala 
175 

Asn Glu Leu Ser 
190 

Ala Lys Thr Asp 
205 

Lys Ala Val Pro 

Val Val Gly Asp 
240 

Asn Val Arg His 
255 

Leu Lys Ala Leu 
270 

Lys Pro Phe Gly 
285 

Met Phe Arg Tyr 

Leu Gly His He 
320 

Leu Asp Phe Ser 
335 

Val Leu Thr Leu 
350 

Val His Arg His 
365 
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<210> 4 
<211> 416 
<212> PRT 

<213> Rhizobium leguminosarum bv. trifolii 
<400> 4 

Met Ser Asp Glu Asn Gin His Gly Phe Tyr Arg Thr Ser Phe Glu Tyr 

15 10 15 

Ala Ser lie Ser Trp Arg Arg Met lie Pro Asn Val Ala Asp Thr lie 

20 25 30 

Val Val Thr Leu lie Gly Ala Thr Ala Leu Gin Val Ala Ser Asn Val 

35 40 45 

Leu lie Thr lie Leu Thr Leu Asn He Ala Phe Leu Asn Phe Cys Ser 
50 55 60 

■ Leu He Cys Met His Asn Leu Lys Arg Gly Ala Lys Ala Asp Val Phe 
65 70 75 80 

Ala Ala He Val Arg Ala Ala Cys Met Met He Gly Val Tyr Leu Ala 

85 90 95 

Leu He Ala Val Ser Val Ala Thr Leu Glu Gly Ala Pro Arg Thr Gin 

100 105 110 

Thr He Ala Phe He Ala Leu Ser Ala Leu Arg Pro Phe Val Ala Gly 

115 120 125 

Trp Asn Ala Tyr Cys Ala Glu Val Phe Phe Ala Gin Gly Lys Arg Gin 

130 135 140 

He Val Arg Ser Val He Thr Arg Ser Ser Leu lie Tyr Ala Gly Val 
145 150 155 160 

Asn Leu Leu Phe Val Gly Leu Ser His Phe Ala Gly Thr Gin Asn Ser 

165 170 175 

He lie Ser Leu Leu lie Gly Val Tyr Leu Ala Leu Phe His Asn Ala 

180 185 190 

Leu Ala Tyr Ala Arg lie Leu Pro Thr Glu Trp Arg Phe Ser Arg Gin 

195 200 205 

Asp Leu Lys Asp Val Phe Ser Leu Arg Lys Leu Asp Leu Val Gly lie 

210 215 220 

Gly Ala Gly Leu Ser Ala Ser Phe He Asn Met Leu Glu Met Gly Phe 
225 230 235 240 

Leu Ala Leu Val Gly Trp Val Val Ala Ala Lys Phe Pro Gin lie Ala 

245 250 255 

Val Phe Tyr Phe Pro Phe Phe Thr Leu Val Glu Leu Thr Ser Gly Leu 

260 265 270 

Ala He Gly Leu Gly Arg Ser Val Thr Glu Arg Leu He Thr Pro Arg 

275 280 285 

Pro Phe Pro Arg Leu His Val Leu lie Ala Val Tyr Ser Thr Tyr Ser 

290 295 300 

Leu Leu Cys Phe Leu lie Tyr Val Gly Leu He Gly Val Ser Asn Arg 
305 310 315 320 

Asp He Phe Ala Leu Pro Leu Ser Leu Ala Gly Leu Ala Leu Leu Phe 
325 330 335 
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Leu lie Cys Asp Gly Leu Gin Leu Val Val Arg Gly Tyr Thr Leu Ala 

340 345 350 

Lys Ala Asp Gly Gly Lys Leu Thr His Leu Ser Ala lie Ala Tyr Leu 

355 360 365 

Ala Ser Gly Val lie Leu Ala Leu Ala Ala Val Leu Gly Ser Val Gin 

370 375 380 

Ala Leu Ala lie Ala Leu Val Leu Gly Pro Leu Phe Leu Ala lie Ser 
385 390 395 400 

lie Pro Ala Val Gin Ser Arg Thr Ala Leu Asn Ala Leu Pro Asn Arg 
405 410 415 



<210> 5 
<211> 258 
<212> PRT 

<213> Rhizobium leguminosarum bv . trifolii 
<400> 5 

Met Arg Ala Ser Lys Thr Pro lie Leu lie Asn Gly Ser Pro Trp Leu 

15 10 15 

Leu Asp Phe Arg Arg Arg Ser Ser Arg Glu Phe Asp Trp Glu lie Ala 

20 25 30 

Glu His Leu Glu Val Pro Glu Ala Tyr Phe Gin Ala Tyr Asp Pro Leu 

35 40 45 

Thr Thr Trp Phe Glu Trp Phe Ser Arg lie Gly Tyr Arg Asp Tyr Thr 

50 55 60 

Asp Ala Glu Ala Glu lie Glu Arg Asp Ala Glu Glu Asn Val Arg Gin 
65 70 75 80 

His Gin Val Ser Val Gin Pro Asp Leu Thr Leu Thr Gin Arg Leu Ser 

85 90 95 

Ser Glu Gly Ser lie Gin Leu Pro Val Pro Phe Leu Lys Thr Ala Asp 

100 105 110 

Gin Phe Cys lie Leu Ser Ser Leu Leu Tyr Ala Gly Phe Gly Val Val 

115 120 125 

Glu Thr Arg Lys Phe His Gly Asp Thr lie Phe Leu Lys Asn Val Pro 

130 135 140 

Ser Val Gly Ala Arg His Gly lie Glu Ala Tyr Val Ser Leu Asp Asp 
145 150 155 160 

Gly Arg Tyr Tyr Tyr Asp Cys Glu Gin His Arg Leu Phe Ser Ala Gly 

165 170 175 

Tyr Arg Gly Asp Leu Arg Ser Gly Gin lie Asp lie Val Phe Arg Pro 

180 185 190 

Glu Val Tyr Met Trp Arg Tyr Gin Thr Ala Ala Cys Leu Ala Asp Val 

195 200 205 

Tyr Leu Asp Leu Gly His lie Leu Gly Thr Leu Ser Met Val Ala Ser 

210 215 220 

Leu Tyr Asp Thr Ser lie Thr Ser Arg Ser Ala Glu Ala Ala Pro Val 
225 230 235 240 
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Asp Leu lie Asn Ala Val His Leu Gin Arg lie Ala Val Asp Gly 
245 250 255 

Asn Pro 



Phe 



<210> 6 
<211> 261 
<212> PRT 

<213> Rhizobium leguminosarum bv. trifolii 



<400> 6 

Met Asn Asp Glu lie Cys Leu Thr Gly Gly Gly Arg Thr Thr Val Thr 

15 10 15 

Arg Arg Gly Gly Val Val Tyr Arg Glu Gly Gly Pro Trp Ser Ser Thr 

20 25 30 

Val lie Ser Leu Leu Arg His Leu Glu Ala Ser Gly Phe Ala Glu Ala 

35 40 45 

Pro Ser Val Val Gly Thr Gly Phe Asp Glu Arg Gly Arg Glu Thr Leu 

50 55 60 

Ser Phe lie Glu Gly Glu Phe Val His Pro Gly Pro Trp Ser Glu Glu 
65 70 75 80 

Ala Phe Pro Gin Phe Gly Met Met Leu Arg Arg Leu His Asp Ala Thr 

85 90 95 

Ala Ser Phe Lys Pro Pro Glu Asn Ser Met Trp Arg Asp Trp Phe Gly 

100 105 110 

Arg Asn Leu Gly Glu Gly Gin His Val lie Gly His Cys Asp Thr Gly 

115 120 125 

Pro Trp Asn lie Val Cys Arg Ser Gly Leu Pro Val Gly Leu lie Asp 

130 135 140 

Trp Glu Val Ala Gly Pro Val Arg Ala Asp lie Glu Leu Ala Gin Ala 
145 150 155 160 

Cys Trp Leu Asn Ala Gin Leu Tyr Asp Asp Asp lie Ala Glu Arg Val 

165 170 175 

Gly Leu Gly Ser Val Thr Met Arg Ala His Gin Val Arg Leu Leu Leu 

180 185 190 

Asp Gly Tyr Gly Leu Ser Arg Lys Gin Arg Gly Gly Phe Val Asp Lys 

195 200 205 

Leu lie Thr Phe Ala Val His Asp Ala Ala Glu Gin Ala Lys Glu Ala 

210 215 220 

Ala Val Thr Pro Glu Ser Asn Asp Ala Glu Pro Leu Trp Ala lie Ala 
225 230 235 240 

Trp Arg Thr Arg Ser Ala Ser Trp Met Leu His His Arg Gin Thr Leu 

245 250 255 

Glu Ala Ala Leu Ala 
260 
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<210> 7 
<211> 7142 
<212> DNA 

<213> Rhizobium leguminosarum bv . trifolii 

<220> 
<221> CDS 

<222> (1908) . . (2975) 

<223> tfxC coding sequence 

<220> 
<221> CDS 

<222> (4213) . . (4968) 

<223> tfxE coding sequence 

<400> 7 

cgcgtaaaag acacgagcag tctccgtaga ccataagaag cttttagagc agccaacgca 60 
tagcagccgc ttttctaaag ctgctagcag cttggtgctt attccttggt agcgtacgat 120 
tggatcgata tacaaaagtg taatctcgcc actaacaaga gccgatccga ctcctcttac 180 
tagtccggca accttagctg taagaaatat tgagtgcggg ttgtcaatcc acatcgatac 240 
gtttgctgcg gtcttgttct ccaaccactc atctatttcg gcagaatttc cgtgatggtc 300 
agccaagcaa agttctgcga ttgatcgccg caatacacgg gcgcagtcgg cggcatctat 360 
cgccgaagcg tcaccaattt ccgcagcgag gttttctcgc tgcataattt ttttctttcc 420 
tgaatcgatc attagttgtg ttttttgttg ctctcgacgt atttgcaacc gtttgattcg 480 
attgcgtatt tgtcaaaata ctccatatga ttgcattttt taaaagacaa gataggctca 540 
catttgtcag caaatgactg ctggcaaacc ccaatcgcta aatgaggtgt tgttgcatgg 600 
ataacaaggt tgcgaagaat gtcgaagtga agaagggctc catcaaggcg accttcaagg 660 
ctgctgttct gaagtcgaag acgaaggtcg acatcggagg tagccgtcag ggctgcgtcg 720 
cttaagtgaa catccggcgg gtgcggcaaa cgtacccgcc acttatgccc tcgctttcaa 780 
cgggatgttt cgcatggact tcgtccaacg attcgtaatc gaccgctctt tccacctccg 840 
ctactacagc ctcgacgcct atctatatcg cgcagttgac caggtcgcct gggacgcaga 900 
catcactcac aatcgcctat tttgggacat ttggtcagca ttcatgcagc cgagaagtct 960 
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ggtagacgct gttgagacgc tatccgatta cgatcccgac gaagtggccg cagcaatcga 1020 

aggcatgtgc gagtcgggca tcatcgaacc ggtgggcttg aaagaccgcc aatttgatcc 1080 

tttgacggta gagctgtcac atgtgccaca ggcatgggat tatcacctgg tctcaagtcg 1140 

catcgactgg atcaattatc tggatgggaa ggacgttaaa cgccaggacc ttgaacaaat 1200 

ggacaagcat ttgtcggagg aggctgttcc gtcgaatttt cacaaggccg ccaactctcg 1260 

accgaaatat gatttgccaa gtttagtgcc gctgacagcg ttcgaattca ataactcggc 1320 

gtccgtcgca ttcggtcatg agaaggcacc gcttccgaac gaactgtcgc tcgatataat 1380 

cacattgctc ctcaactatg cggccgcaaa gacggatacc gtcaacatgt atgccactgg 1440 

cgagcatctg cgaaaggccg tcccatccgg aggagcgcga caccccatcg aattctacgt 1500 

ggttgtcggc gatgagattg caggtatcga agctggcgta tatcactaca atgttcgcca 1560 

tcatcggctc gatgctatcg aaatagcgtc cacctcattg aaagcactgc aagaggcaag 1620 

ctcagtgctg ccccgatcac ggtcaaaacc gttcggcttt gctttcattc atacatgtcg 1680 

gttcgagcga agtatgtttc ggtaccgcga accgcgaagc taccgtgtga tgcagtttga 1740 

tcttgggcat atccatgcca acgaggtttt ggctgccaaa atcctcggcc tcgatttcag 1800 

tgaaaccttt tctgtgccgg aaagcatagt tgagagcgtc ttgacgctcg atccgttcat 1860 

cgagtccgcg atgtcagcct ttgtcgtcca cagacacgag aaccacc atg att gaa 1916 

Met lie Glu 
1 

ctg cgc ccg ctt etc caa ctg aat ctt gaa gat gga ate ccg gtc etc 1964 
Leu Arg Pro Leu Leu Gin Leu Asn Leu Glu Asp Gly lie Pro Val Leu 
5 10 15 

aaa gac etc ctg ace gee gac age ttt tec ttc ace gat gtt gaa etc 2012 
Lys Asp Leu Leu Thr Ala Asp Ser Phe Ser Phe Thr Asp Val Glu Leu 
20 25 30 35 

ttg egg tac att cca gee att gec aag aac acc ccc gee cag act egg 2060 
Leu Arg Tyr lie Pro Ala lie Ala Lys Asn Thr Pro Ala Gin Thr Arg 
40 45 50 

gat ttg get gec tct gtt get gat gcg ctg gat gtt gac caa acc acc 2108 
Asp Leu Ala Ala Ser Val Ala Asp Ala Leu Asp Val Asp Gin Thr Thr 



55 



60 



65 



gcg etc gca gec ate gaa gca ttg gtt gag ctt ggt ctt ttg gtg cca 2156 
Ala Leu Ala Ala lie Glu Ala Leu Val Glu Leu Gly Leu Leu Val Pro 
70 75 80 

tec gcg teg ate tec teg cag aag gca ggg ate cag ttg tgg gtg gat 2204 
Ser Ala Ser lie Ser Ser Gin Lys Ala Gly lie Gin Leu Trp Val Asp 
85 90 95 

aag gga tgg gtg gac gca ctg ate ctg cat ttc gcg age aga aat etc 2252 
Lys Gly Trp Val Asp Ala Leu lie Leu His Phe Ala Ser Arg Asn Leu 
100 105 110 115 

aat tat aat gac gat cca att gaa ttt ggc ggg ttg gag gat ate aaa 2300 
Asn Tyr Asn Asp Asp Pro lie Glu Phe Gly Gly Leu Glu Asp lie Lys 
120 125 130 

age tat ccc gaa ccg atg gaa teg aag cgt agg aaa cgc ggc ace gee 2348 
Ser Tyr Pro Glu Pro Met Glu Ser Lys Arg Arg Lys Arg Gly Thr Ala 
135 140 145 

acg cga ttg gtc aag ccg tec egg gag ctg gca get gca gtc ata ctg 2396 
Thr Arg Leu Val Lys Pro Ser Arg Glu Leu Ala Ala Ala Val lie Leu 
150 155 160 

gac ggg etc atg aac agg cgc teg ttc aaa ccc ttc aca cgc aaa caa 2444 
Asp Gly Leu Met Asn Arg Arg Ser Phe Lys Pro Phe Thr Arg Lys Gin 
165 170 175 

ctg teg ate acc gag gtc age gag ata ctt tgg ttt ggg aac etc tat 2492 
Leu Ser lie Thr Glu Val Ser Glu lie Leu Trp Phe Gly Asn Leu Tyr 
180 185 190 195 

gcg cga gaa cgc gcg gtc ate get gaa aat cgt gac ttc gag tct cct 2540 
Ala Arg Glu Arg Ala Val lie Ala Glu Asn Arg Asp Phe Glu Ser Pro 
200 205 210 

cgc gat ata get ttc gac age gee ttc tea gcg ttg tec acc ttt gtt 2588 
Arg Asp lie Ala Phe Asp Ser Ala Phe Ser Ala Leu Ser Thr Phe Val 
215 220 225 

gtc aca tat gga cag ate gat tgg cag gat ggc teg ttg cca ccc gga 2636 
Val Thr Tyr Gly Gin lie Asp Trp Gin Asp Gly Ser Leu Pro Pro Gly 
230 235 240 

gtc tat cgt tac aat gtc gtc aat cac gaa ctt gaa gca ate aga gee 2684 
Val Tyr Arg Tyr 'Asn Val Val Asn His Glu Leu Glu Ala lie Arg Ala 
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245 250 255 

ggt gat ttc aag ctg gac atg gca aaa etc get ate ggt cag agt egg 2732 
Gly Asp Phe Lys Leu Asp Met Ala Lys Leu Ala lie Gly Gin Ser Arg 
260 265 270 275 

get teg age ggg eta ttc acg ttt gtg ate tgc ggc gat ttg aag tea 2780 
Ala Ser Ser Gly Leu Phe Thr Phe Val lie Cys Gly Asp Leu Lys Ser 
280 285 290 

tac aca teg egg tac agg cac gag egg age tac cgc aat ctg ctg ate 2828 
Tyr Thr Ser Arg Tyr Arg His Glu Arg Ser Tyr Arg Asn Leu Leu lie 
295 300 305 

aac ace tea cag etc gee caa ttc tat ttg ace etc gca acg ate aac 2876 
Asn Thr Ser Gin Leu Ala Gin Phe Tyr Leu Thr Leu Ala Thr lie Asn 
310 315 320 

gac ttc aac ace ttt etc acg ccc gee ate cac gat gag aaa atg cat 2924 
Asp Phe Asn Thr Phe Leu Thr Pro Ala lie His Asp Glu Lys Met His 
325 330 335 

ctg ttt ctt gaa gcg gag gac gac etc ccg ctt tat etc gtc acg gca 2972 
Leu Phe Leu Glu Ala Glu Asp Asp Leu Pro Leu Tyr Leu Val Thr Ala 
340 345 350 355 

ggc tagagcatga gcgacgaaaa ccagcatggg ttctatcgga ettegttega 3025 
Gly 

ataegcateg atcagttggc ggagaatgat tcccaatgtg gctgacacta tcgtcgtcac 3085 
gctcatcggc gctactgcac ttcaggtggc gtcaaatgtt ctgatcacga tactgaccct 3145 
caatatcget tttctgaact tttgetcget tatctgeatg cacaatctga aaagaggggc 3205 
aaaggecgae gtatttgctg caatcgtccg cgctgcttgc atgatgatcg gggtctacct 3265 
ggegcttate gcggtctccg tcgccaccct egaaggtgea ccgcgtaccc aaaccattgc 3325 
tttcatagca ctgtctgcgc tccggccgtt tgtggctgga tggaatgett actgtgcgga 3385 
ggtttttttc geccagggaa aacgacaaat tgtgcgaagc gtcatcacga gategtcget 3445 
gatctatgea ggagttaatc tgctctttgt egggctgteg catttegctg gcactcaaaa 3505 
ttcgatcata tcgcttctca teggegtata tcttgctctc ttccacaacg ccctggccta 3565 
cgccagaatc ctgccgaccg aatggaggtt cagtcgccag gatttgaagg atgtcttctc 3625 
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acttcggaag cttgatctgg tcggaatcgg ggcagggctt tctgcgtctt ttatcaacat 3685 



gctcgaaatg gggtttcttg cattagttgg gtgggtggtg gcagcaaagt ttccgcaaat 374 5 

cgcggttttt tatttcccgt ttttcacttt ggtggaattg acgagcggac ttgcgattgg 3805 

gcttggacgc tcagtcaccg aacgtttgat tacgccgcgc ccgtttcccc ggctgcacgt 3865 

cttgatcgcc gtttacagca cgtattcgtt gctctgcttc ttgatctacg ttggattaat 3925 

aggtgtgagc aatcgggaca tatttgctct cccgctgtcg cttgccggat tggcgctact 3985 

tttcctgatc tgcgacgggc tgcagcttgt ggttcgggga tatacgctcg ccaaagctga 4045 

cggaggcaag ctcacgcatc tcagcgccat tgcataccta gcctctggag tgatcctcgc 4105 

gctggcggcc gtcttgggct cggttcaagc gttggccatc gctttggtct tgggaccgct 4165 

gttccttgca atctccattc ccgccgttca aagtcgaact gccctaa atg cac tac 4221 

Met His Tyr 

cga aca gat aaa ccg aaa gta ttc gta acc gac tec ggc agg ttt gtt 4269 

Arg Thr Asp Lys Pro Lys Val Phe Val Thr Asp Ser Gly Arg Phe Val 

360 365 370 375 

get gac tgc cag ata att ctg ctt ggt cgc aag ate ata tgt acg gga 4317 
Ala Asp Cys Gin lie lie Leu Leu Gly Arg Lys lie lie Cys Thr Gly 
380 385 390 

acc gat ctt cag tac gag att gcg gtt gca aaa gca aag tct gag ctt 4365 
Thr Asp Leu Gin Tyr Glu lie Ala Val Ala Lys Ala Lys Ser Glu Leu 
395 400 405 

gcg gag agg ate gcg ttt gca tea cca gac gec ttc aat gcg cga gtg 4413 
Ala Glu Arg lie Ala Phe Ala Ser Pro Asp Ala Phe Asn Ala Arg Val 
410 415 420 

acg egg gtt gca agg cgt etc atg etc gaa get acc aat gee ttc aac 4461 
Thr Arg Val Ala Arg Arg Leu Met Leu Glu Ala Thr Asn Ala Phe Asn 
425 430 435 

aga gaa tec gtc acc ctg ccg ttg age ttg ttc gta acg egg cca cat 4509 
Arg Glu Ser Val Thr Leu Pro Leu Ser Leu Phe Val Thr Arg Pro His 
440 445 450 455 

ctg tgc tgg atg cgc ggc aac aac tec aca gga ttt gee gca cat ccc 4557 
Leu Cys Trp Met Arg Gly Asn Asn Ser Thr Gly Phe Ala Ala His Pro 
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460 



465 



470 



egg cgc aag gca gca att gaa cac gcg gtc aat gag gtt tta gag cgc 4 605 

Arg Arg Lys Ala Ala lie Glu His Ala Val Asn Glu Val Leu Glu Arg 

475 480 485 

ggc tgg aac get egg ttt cga cga gat cag cag tct ctt ctt aag ttg 4653 

Gly Trp Asn Ala Arg Phe Arg Arg Asp Gin Gin Ser Leu Leu Lys Leu 

490 495 500 

gec acg ate cga cga gac ggt tea aca get tgg gta cac gaa teg agg 4701 

Ala Thr lie Arg Arg Asp Gly Ser Thr Ala Trp Val His Glu Ser Arg 

505 510 515 

etc cgc cag gtt tec tac tgc ttg gee aac gee cgt gtt gcg gga cat 4749 

Leu Arg Gin Val Ser Tyr Cys Leu Ala Asn Ala Arg Val Ala Gly His 

520 525 530 535 

gtc ggt tgg ggt tec gca gtt cgc aga acg ace gaa gcg gca gtg gaa 47 97 

Val Gly Trp Gly Ser Ala Val Arg Arg Thr Thr Glu Ala Ala Val Glu 
540 545 550 

get gca act agt gaa gee cat gcg atg agt gcg teg ggg cag gat tac 4845 

Ala Ala Thr Ser Glu Ala His Ala Met Ser Ala Ser Gly Gin Asp Tyr 

555 560 565 

ggt cgc ggc gga ace ggc gtg teg gag ctt ccc teg caa cac gac caa 4893 

Gly Arg Gly Gly Thr Gly Val Ser Glu Leu Pro Ser Gin His Asp Gin 

570 575 580 

ate gcg ttt gtc gag agg cag ccg gtg cgc ate gat gac gtc act cat 4941 

lie Ala Phe Val Glu Arg Gin Pro Val Arg lie Asp Asp Val Thr His 

585 590 595 

tac gtg ata cag gcg gtg agt tat tea tgagagcaag caaaacaccg 4988 
Tyr Val lie Gin Ala Val Ser Tyr Ser 
600 605 



atcttgataa acggctctcc gtggttgtta 
gattgggaaa ttgecgaaca tctagaggtg 
ctaacaactt ggttcgagtg gttttctegg 
gecgaaattg agegagatge cgaggaaaat 
gatctcacgc tgacccagcg cctatcgagc 



gatttcegtc ggcggtcaag ccgagaattc 5048 
cccgaagcat attttcaggc gtatgacccg 5108 
ateggctate gagattacac egatgetgag 5168 
gtaeggcage accaagtttc cgttcaaccc 5228 
gaaggctcga tccagcttcc agttccgttc 5288 
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ctaaaaacgg ccgatcaatt ttgtatcttg 
gttgagacgc ggaaattcca cggtgacacg 
gcgcgtcacg gcattgaggc ttatgtttcc 
gagcagcatc ggttgttttc cgcaggctat 
atcgtatttc ggcctgaggt atacatgtgg 
gtctacctcg accttggcca catattaggt 
acgtctatca cgagccgctc tgcagaagcc 
ctccagcgaa tagccgttga tggatttaat 
ctgaagaagg ccgacgatcc gtttttctct 
tgggccgtaa gcgctgaccc agcggcggca 
aacgacagga gcgaggccct tgaggtgcag 
gtaaacgcgc cgcttgtggt gctactaatg 
tttgcctgac aggtggcgga cgaacgactg 
aaggcggccc gtggtcatca accgtcattt 
tcgctgaagc tccttccgtt gtcggcaccg 
cgtttatcga gggtgagttt gttcacccag 
ttggaatgat gttgcggcga ctgcacgatg 
cgatgtggcg cgattggttc gggcgtaacc 
gcgacacagg cccatggaac attgtttgcc 
gggaggtggc tgggcctgtc agggcggata 
cccagctcta cgatgacgac attgcggaga 
cgcatcaagt tcgcctgctg cttgacggct 
tcgtcgacaa gctaatcacg ttcgcagttc 
ctgtcacgcc agagtcgaac gatgcggaac 



tcgtcgctcc tgtacgccgg ttttggagtg 5348 
atcttcctaa aaaacgtacc ttcggttgga 5408 
ctggatgacg ggcgctatta ttacgactgt 5468 
cggggtgatc tacggagcgg tcagatcgat 5528 
cgttatcaaa ccgctgcctg tcttgccgat 5588 
actctatcga tggtggcgtc cctctatgac 5648 
gctcctgtag acttgatcaa tgcggtgcat 5708 
ccataggcgc aggacgggaa tgcctgcgaa 5768 
tgatgaacgc cgtcggccag tcgtccgttt 5828 
acagcgaccg tgtctttatg gcggcttgcc 5888 
aaatcgttgc cggggggcga aggctgaaag 594 8 
gaatccaggt gggtgccatg aatgatgaga 6008 
tcacgcggcg cggcggagtc gtgtatcgcg 6068 
cgctcctgcg gcatctggaa gcctctggct 6128 
gtttcgatga gcgcggccgg gagacattat 6188 
gcccttggtc ggaggaggct tttccgcaat 6248 
ccaccgcctc gttcaaacct cccgaaaact 6308 
tcggtgaggg tcaacacgta ataggacact 6368 
ggtcaggatt gcctgtcggg ttgatagatt 6428 
tcgaattggc ccaggcttgt tggctgaatg 6488 
gggtcggatt aggctctgtg accatgagag 6548 
atggtctgtc tcggaagcaa cgcggcggct 6608 
acgatgcggc cgagcaggcg aaagaggcgg 6668 
cgctatgggc aattgcctgg cgcactagaa 6728 
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gtgcctcctg gatgctccat catcggcaaa cactggaagc agcgctggca tagtaggcag 6788 

cgaccgcgcc ataagtcgtg ggacgaagct gcggactggg gttgcgaggt taagttcagc 6848 

aagcaagggg gagacactat ggaagcttcg ttcaggccgt tcgtccgctt tatccacgaa 6908 

aaacagatgc aacttctcga agagactgca aaaagtccga aaggctcctg gctgtgtgac 6968 

gcgctcggtg atccggaact attcttcgcc ttgagagacg agcgtatcga cgtctactat 7028 

cgcggacggg ccatctattc catcgagttc agcggtggca aggtgacacc acggacccat 7088 

gtgaagtacc tggttctcga cgaccgtgac ccttacatca agatgcagaa cgcg 7142 



<210> 8 
<211> 356 
<212> PRT 

<213> Rhizobium leguminosarum bv . trifolii 
<400> 8 

Met lie Glu Leu Arg Pro Leu Leu Gin Leu Asn Leu Glu Asp Gly lie 

15 10 15 

Pro Val Leu Lys Asp Leu Leu Thr Ala Asp Ser Phe Ser Phe Thr Asp 

20 25 30 

Val Glu Leu Leu Arg Tyr lie Pro Ala lie Ala Lys Asn Thr Pro Ala 

35 40 45 

Gin Thr Arg Asp Leu Ala Ala Ser Val Ala Asp Ala Leu Asp Val Asp 

50 55 60 

Gin Thr Thr Ala Leu Ala Ala lie Glu Ala Leu Val Glu Leu Gly Leu 
65 70 75 80 

Leu Val Pro Ser Ala Ser lie Ser Ser Gin Lys Ala Gly lie Gin Leu 

85 90 95 

Trp Val Asp Lys Gly Trp Val Asp Ala Leu lie Leu His Phe Ala Ser 

100 105 110 

Arg Asn Leu Asn Tyr Asn Asp Asp Pro lie Glu Phe Gly Gly Leu Glu 

115 120 125 

Asp lie Lys Ser Tyr Pro Glu Pro Met Glu Ser Lys Arg Arg Lys Arg 

130 135 140 

Gly Thr Ala Thr Arg Leu Val Lys Pro Ser Arg Glu Leu Ala Ala Ala 
145 150 155 160 

Val lie Leu Asp Gly Leu Met Asn Arg Arg Ser Phe Lys Pro Phe Thr 

165 170 175 

Arg Lys Gin Leu Ser lie Thr Glu Val Ser Glu lie Leu Trp Phe Gly 

180 185 190 

Asn Leu Tyr Ala Arg Glu Arg Ala Val lie Ala Glu Asn Arg Asp Phe 

195 200 205 

Glu Ser Pro Arg Asp lie Ala Phe Asp Ser Ala Phe Ser Ala Leu Ser 
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210 

Thr Phe Val Val Thr 
225 

Pro Pro Gly Val Tyr 
245 

lie Arg Ala Gly Asp 
260 

Gin Ser Arg Ala Ser 
275 

Leu Lys Ser Tyr Thr 
290 

Leu Leu lie Asn Thr 
305 

Thr lie Asn Asp Phe 
325 

Lys Met His Leu Phe 
340 

Val Thr Ala Gly 
355 



215 

Tyr Gly Gin lie Asp 
230 

Arg Tyr Asn Val Val 
250 

Phe Lys Leu Asp Met 
265 

Ser Gly Leu Phe Thr 
280 

Ser Arg Tyr Arg His 
295 

Ser Gin Leu Ala Gin 
310 

Asn Thr Phe Leu Thr 
330 

Leu Glu Ala Glu Asp 
345 



220 

Trp Gin Asp Gly Ser Leu 
235 240 
Asn His Glu Leu Glu Ala 
255 

Ala Lys Leu Ala lie Gly 
270 

Phe Val lie Cys Gly Asp 
285 

Glu Arg Ser Tyr Arg Asn 
300 

Phe Tyr Leu Thr Leu Ala 
315 320 
Pro Ala lie His Asp Glu 
335 

Asp Leu Pro Leu Tyr Leu 
350 



<210> 9 
<211> 252 
<212> PRT 

<213> Rhizobium leguminosarum bv. trifolii 
<400> 9 

Met His Tyr Arg Thr Asp Lys Pro Lys Val Phe Val Thr Asp Ser Gly 

15 10 15 

Arg Phe Val Ala Asp Cys Gin lie lie Leu Leu Gly Arg Lys lie lie 

20 25 30 

Cys Thr Gly Thr Asp Leu Gin Tyr Glu lie Ala Val Ala Lys Ala Lys 

35 40 45 

Ser Glu Leu Ala Glu Arg lie Ala Phe Ala Ser Pro Asp Ala Phe Asn 

50 55 60 

Ala Arg Val Thr Arg Val Ala Arg Arg Leu Met Leu Glu Ala Thr Asn 
65 70 75 80 

Ala Phe Asn Arg Glu Ser Val Thr Leu Pro Leu Ser Leu Phe Val Thr 

85 90 95 

Arg Pro His Leu Cys Trp Met Arg Gly Asn Asn Ser Thr Gly Phe Ala 

100 105 110 

Ala His Pro Arg Arg Lys Ala Ala lie Glu His Ala Val Asn Glu Val 

115 120 125 

Leu Glu Arg Gly Trp Asn Ala Arg Phe Arg Arg Asp Gin Gin Ser Leu 

130 135 140 

Leu Lys Leu Ala Thr lie Arg Arg Asp Gly Ser Thr Ala Trp Val His 
145 150 155 160 

Glu Ser Arg Leu Arg Gin Val Ser Tyr Cys Leu Ala Asn Ala Arg Val 
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165 

Ala Gly His Val Gly 
180 

Ala Val Glu Ala Ala 
195 

Gin Asp Tyr Gly Arg 
210 

His Asp Gin lie Ala 
225 

Val Thr His Tyr Val 
245 



170 

Trp Gly Ser Ala Val 
185 

Thr Ser Glu Ala His 
200 

Gly Gly Thr Gly Val 
215 

Phe Val Glu Arg Gin 
230 

lie Gin Ala Val Ser 
250 



175 

Arg Arg Thr Thr Glu Ala 
190 

Ala Met Ser Ala Ser Gly 
205 

Ser Glu Leu Pro Ser Gin 
220 

Pro Val Arg lie Asp Asp 
235 240 
Tyr Ser 
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